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Claim 

Slot anterma, which has a dielectric substrate with parallel first and second surfaces, a 
ground conductor plate equipped with a circular slot provided on the aforementioned first surface 
and strip lines provided on the aforementioned second surface, and which is excited by two 
orthogonally oriented and linearly polarized waves or circularly polarized waves, the 
aforementioned slot having a shape that is symmetrical with respect to two — ^that is, a first and a 
second — symmetrical surfaces that are orthogonal with respect to each other and the 
aforementioned first and second surfaces of the dielectric substrate; the aforementioned strip 
lines are comprised of two — ^that is, a first and a second — strip lines, and two — ^that is, a first and 
a second — parasitic strip lines; the aforementioned first strip line and the aforemenfioned first 
parasitic strip line are provided at a position that intersects the aforementioned slot above the line 
of intersection of the aforementioned first symmetrical surface and the aforementioned second 
sxrface; the aforementioned second strip line and the aforementioned second parasitic strip line 
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are provided at a position that intersects the aforementioned slot above the line of intersection of 
the aforementioned second symmetrical surface and the aforementioned second surface. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a slot antenna used as the radiating element of an array 
antenna for satellite broadcast reception or radar. 

Prior art 

Figure 3 is an oblique view showing a conventional slot described, for example, in the 
Canadian document I.J. Bahl, P. Bhartia "MICROSTRIP ANTENNAS," Artech House pp. 
238-242 (1980); (1) is a dielectric substrate, (2) is a ground conductor plate provided on one 
surface (hereinafter, 'the first surface') Qi of dielectric substrate (1), (3) is a circular slot with a 
circumference of approximately one wavelength provided on ground conductor plate (2), and 
(4) is a strip line provided on the other surface (hereinafter, 'the second surface') Q2 of dielectric 
substrate (1). 

With the aforementioned configuration, when microwaves are applied to strip line (4), 
slot (3) is excited and radiowaves are emitted. In addition, slot (3) is excited by incident 
radiowaves, and microwaves are output to strip line (4). 

Figure 4 is an oblique view showing the slot antenna shown in Figure 3 constructed as a 
slot antenna excited by two-compartment orthogonal polarized waves or circularly polarized 
waves: (4a) and (4b) are first and second strip lines provided on second surface Q2 of dielectric 
substrate (1) in a direction such that they bisect each other at right angles when viewed from the 
center of slot (3). 

With this configuration, when microwaves of the same phase are applied to strip 
lines (4a), (4b), slot (3) is excited with two-compartment orthogonally polarized radiowaves and 
then emits linearly polarized radiowaves. When microwaves with a phase difference of 90° are 
applied to strip lines (4a), (4b), slot (3) is excited by a circularly polarized wave, and circularly 
polarized radiowaves are emitted. Furthermore, when slot (3) is excited by incident linearly 
polarized radiowaves, microwaves of the same phase whose polarized wave surfaces bisect each 
other are output to strip lines (4a), (4b), and when circularly polarized radiowaves are incident, 
microwaves having a phase difference of 90° and whose polarized wave surfaces bisect each 
other are output to strip lines (4a), (4b). 
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Problem to be solved by the invention 

The conventional slot antenna shovra in Figure 4 has the aforementioned construction, so, 
when power is fed from one strip line (4a), the electrical length of the slot changes due to the 
influence of the other strip line (4b); therefore, the smallest point of the electrical field above 
slot (3) deviates from the point where it intersects strip line (4b), and a connection occurs 
between slot (3) and strip line (4b). Consequently, there is a problem in that a connection occurs 
between strip lines (4a) and (4b) through the slot, and the degree of cross polarization 
discrimination deteriorates. 

The present invention was devised to solve the aforementioned problem, and its objective 
is to obtain a slot antenna with an excellent degree of cross polarization discrimination by 
reducing the connection between two strip lines provided orthogonally when viewed firom the 
center of the slot. 

Means to solve the problem 

The slot antenna according to the present invention is one for which the slot has a shape 
that is symmetrical with respect to two — ^that is, a first and a second — symmetrical surfaces that 
are orthogonal with respect to each other and first and second surfaces of a dielectric substrate; 
the strip lines are comprised of two — ^that is, a first and a second — strip lines, and two — ^that is, a 
first and a second — ^parasitic strip lines; the aforementioned first strip line and the 
aforementioned first parasitic strip line are provided at a position that intersects the 
aforementioned slot above the line of intersection of the aforementioned first symmetrical 
surface and the aforementioned second surface; the aforementioned second strip line and the 
aforementioned second parasitic strip line are provided at a position that intersects the 
aforementioned slot above the line of intersection of the aforementioned second symmetrical 
surface and the aforementioned second surface. 

Operation 

The slot antenna according to the present invention changes the electrical length of the 
slot by means of the parasitic strip lines: of the two strip lines that are provided orthogonally 
when viewed from the center of the slot, the electrical field above the slot excited by the first 
strip line is minimized at the point where it intersects the second strip line, and the electrical field 
above the slot excited by the second strip line is minimized at the point where it intersects the 
first strip line, so the coimection between the two strip lines is reduced. 



4 



Application examples 

In the following, an application example of the present invention will be explained with 
reference to the figures. Figure 1(a), (b) are an oblique view and a plan view shov^dng the overall 
configuration of one example of the present invention. In the figure, (1) is a dielectric 
substrate; (2) is a ground conductor plate provided on a first surface Qi of dielectric substrate (1), 
(3) is a circular slot provided in ground conductor plate (2), having a shape that is symmetrical 
with respect to two — ^that is, a first and a second — orthogonal and symmetrical surfaces Pi, P2, 
and having a circumference that is approximately one wavelength. In addition, (4a) and (4b) are 
strip lines, and (5a) and (5b) are parasitic strip lines, provided together on a second surface Q2 of 
dielectric substrate (1), with strip line (4a) and parasitic strip line (5a) at a position that intersects 
the aforementioned slot (3) above the line of their intersection with first symmetrical surface Pi, 
and strip line (4b) and parasitic strip line (5b) at a position that intersects slot (3) above the line 
of their intersection with second symmetrical surface P2. 

Next, the operation of this application example will be explained. When power is 
supplied to strip line (4a) when strip line (4b) and parasitic strip lines (5a), (5b) are not present, 
an electrical field is generated above slot (3). At this time, the electrical field above slot (3) is at 
its maximum at the point where it crosses symmetrical surface Pi and at its minimum where it 
crosses symmetrical surface P2. Next, when strip line (4b) is provided, the electrical length of 
slot (3) changes at the point where it intersects strip line (4b), so that the minimum point of the 
electrical field above slot (3) deviates from the point where it crosses symmetrical surface P2 — 
that is, the point where it intersects strip line (4b) — and current is generated in strip line (4b). 
Here, when parasitic strip line (5b) of an appropriate length and width is provided opposite strip 
line (4b) such that slot (3) is between them, the change in the electrical length of slot (3) 
becomes identical at the point where it intersects strip line (4b) and parasitic strip line (5b); the 
electrical field is then minimal at the point where it crosses symmetrical surface P2, and the 
current generated in strip line (4b) is minimized. In the same manner, when a parasitic strip 
line (5a) is provided and power is supplied to strip line (4b), the current generated in strip 
line (4a) is minimized. Thus, the connection between strip lines (4a) and (4b) is reduced and a 
two-component orthogonally polarized or circularly polarized slot antenna having an excellent 
degree of cross polarization discrimination can be obtained. 

Figure 2(a) and (b) are an oblique view and a plan view showing the overall 
configuration of another application example of the present invention. In the figure, (la), (lb) are 
overlapping the first and second dielectric substrates; (2a) is a first ground conductor plate 
provided on a first surface Qi of dielectric substrate (la); (2b) is a second ground conductor plate 
provided on a third surface Q3, which is the underside of dielectric substrate (lb); (3) is a circular 
slot provided on first ground conductor plate (2a); (4a), (4b) are strip lines and (5a), (5b) are 
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parasitic strip lines, provided togetlier on a second surface Q2, wliicli is a surface wliere first and 
second dielectric substrates (la), (lb) overlap, with said lines being arranged in a manner identical 
to the application example shown in Figure 1(a), (b). 

With the slot antenna of the present application example strip lines (5a), (5b) [sic; (4a), 
(4b)] function as triplet lines, and the operation of parasitic strip lines (5a), (5b), being virtually 
identical to that explained in the aforementioned application example, is omitted. 

It should be noted that, in the explanation of the aforementioned application examples, 
the slot was circular in shape; however, an identical effect can be obtained for other shapes such 
as a quadrate circle or an oval, which are symmetrical with respect to two orthogonal and 
symmetrical surfaces. Furthermore, an identical effect can be obtained when an air layer is used 
as the dielectric substrate and the strip lines are suspended lines. 

Effect of the invention 

As in the above, by means of the present invention, the slot has a shape that is 
symmetrical with respect to two — that is, a first and a second — symmetrical surfaces that are 
orthogonal with respect to each other and first and second surfaces of a dielectric substrate; the 
strip lines are comprised of two — that is, a first and a second — strip lines, and two — ^that is, a 
first and a second — parasitic strip lines; the aforementioned first strip line and the 
aforementioned first parasitic strip line are provided at a position that intersects the 
aforementioned slot above the line of intersection of the aforementioned first symmetrical 
surface and the aforementioned second surface; the aforementioned second strip line and the 
aforementioned second parasitic strip line are provided at a position that intersects the 
aforementioned slot above the line of intersection of the aforementioned second symmetrical 
surface and the aforementioned second surface. Therefore, it is possible to obtain a slot antenna 
for which the connection between the first and second strip lines can be reduced by adjusting the 
electrical length of the aforementioned slot and which has an excellent degree of cross 
polarization discrimination when excited by circular polarization or two-component orthogonal 
polarization. 

Brief description of the figures 

Figure 1(a), (b) are an oblique view and a plan view showing the overall configuration of 
one application example of the present invention. Figure 2(a), (b) are an oblique view and a plan 
view showing another application example of the present invention. Figure 3 and Figure 4 are 
oblique views showing conventional slot antennas. 

In the figures, (1), (la) and (lb) are dielectric substrates; (2), (2a), and (2b) are ground 
conductor plates; (3) is a slot; (4), (4a), (4b) are strip lines; (5a), (5b) are parasitic strip lines; Qi 
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is a first surface; Q2 is a second surface; Pi is a first symmetrical surface; P2 is a second 
symmetrical surface. In addition, identical codes in the figures represent identical or 
corresponding components. 




Figure 1 

Legend: 1 Dielectric substrate 

2 Ground conductor plate 

3 Slot 

4a, 4b Strip lines 

5a, 5b Parasitic strip lines 

Qi First surface 

Q2 Second surface 

Pi First symmetrical surface 

P2 Second symmetrical stirface 



Legend: la, lb 
2a, 2b 




Figure 4 




Figure 2 

Dielectric substrates 
Ground conductor plates 



